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External Internal

Compton scattering 
In-medium pair production 

Virtual photon to e+ e-

Detector independent
Detector/target dependent
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Nuclear Physics
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Nuclear Physics

Can we 
absorb all 

the nuclear 
physics into 
measurable 
quantities? 
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 Yes, but only 
near the end 

point
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How can we 
relate internal 
and external  
conversion? 
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Internal conversion 
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dΓ = dΦ4ℳμν
* Lμν ×

4πα
m4

*
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NUCLEAR PHYSICS
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dΓ = dΦ3⟨ |ℳ0 |2 ⟩

dΓRMC
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dm2

*

2π
× dΦ2 (stuff)

Pint(E+|Eγ) + O(δ)

Pint.(E+ |Eγ) =
α

4π2

Eγ − E+ − me

Eγ

O(δ) = cos θ or
m2

*

m2
μ

More precise 
statements in progress

Work ongoing with Richard Hill
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If you measure the real photon 
spectrum you can predict the 

positron spectrum near the end point

The nuclear physics is in the photons

or 
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Many thanks to
Pavel Murat, Michael Mackenzie,  &  Stefano Di Falco 
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Coulomb-induced asymmetry
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Near end point:  

• Positrons have high energy ~90 MeV


• Electrons have low energy ~ few MeV


• Photon has a virtuality of ~ 10s MeV 
i.e. range of ~10 fm 

We have low energy electrons  

They are within a short-range  
of the nucleus.  
 
This is very similar to beta-decay  
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Coulomb-induced asymmetry
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Fermi-function  
(as in beta decay) Slow electrons are more likely 

to be produced in a strong field
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Coulomb-induced asymmetry

19

dΓ = ∫ dEγ
dΓ
dEγ

× Pint(E+ |Eγ)

F(Z, Ee−) = F(Z, Eγ − Ee+)

dΓ = ∫ dEγ
dΓ
dEγ

× Pint(E+ |Eγ) × F(Z, Eγ − E+)

Enhances rate near 
end point!

Fermi-function  
(as in beta decay) Slow electrons are more likely 

to be produced in a strong field


